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Abstract

Traditionally MPLS TE networks may be managed via CLI, SNWP or
NETCONF. There are two types of TE LSP: static CR-LSP and dynam c TE
LSP created by protocol of RSVP-TE. Static CRLSP is configured with
forwarding itens such as interface, |abel and bandw dth, etc. node by
node. Dynamic TE LSP is configured wwth MPLS TE paraneters which are
used to calculate path and set up TE LSP by protocol. Both
configurations are conpl ex.

The Interface to the Routing Systenms (12RS) Programmatic interface
(draft-ietf-i2rs-architecture) provides an alternate way to control
t he configuration and di agnose the operation of MPLS TE. These
interactions to control MPLS TE |links and di agnose their operation
i nclude: MPLS TE configuration, MPLS TE protection, traffic

swi tching-over, traffic detection, and fault detection.

Thi s docunment specifies an information nodel for MPLS TE to
facilitate the definition of a standardized data nodel which can be
used to define interfaces to the MPLS TE froman entity that may even
be external to the routing system Based on standardi zed data nodel
and interfaces, use cases of MPLS TE defined by draft-huang-i 2rs-

npl s-te-usecases can be support ed.

Requi renent s Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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1. Introduction
Traditionally MPLS TE networks may be managed via CLI, SNWP or

NETCONF. There are two types of TE LSP: static CR-LSP and dynam c TE
LSP created by protocol of RSVP-TE. Static CRLSP is configured wth
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forwarding itens such as interface, |abel and bandw dth, etc. node by
node. Dynamic TE LSP is configured wwth MPLS TE paraneters which are
used to calculate path and set up TE LSP by protocol. Both
configurations are conpl ex.

Wth the expansion and conplication of nodern networks, the necessity
for rapid and dynam c control has been increased. The Interface to

t he Routing Systemis (I12RS) Progranmatic interface
([1-D.ietf-i2rs-architecture]) provides an alternate way to control

t he configuration and di agnose the operation of MPLS TE and achi eve
this goal. These interactions to control MPLS TE |inks and di agnose
their operation include: MPLS TE configuration, MPLS TE protection,
traffic swtching-over, traffic detection, and fault detection.

Thi s docunent specifies an information nodel for MPLS TE to
facilitate the definition of a standardi zed data nodel, which can be
used to define interfaces to the MPLS TE froman entity that may even
be external to the routing system Based on standardi zed data nodel
and interfaces, use cases and requirenents for an interface to MPLS
TE defined by [I-D. huang-i 2rs-npl s-te-usecases] and

[1-D. hares-i 2rs-usecase-regs-sunmary] can be support ed.

Pl ease note | 2RS utilizes epheneral configuration plus status
information. This draft proposes needs of this epheneral
configuration, and the authors of this draft intend to coll aborate
with related work on yang configuration for MPLS TE.

2. MPLS TE Dat a

This section describes the data involved in the MPLS TE i nfornmation
nodel in detail. MPLS TE data includes infornation related to Static
CR LSPs, dynam c RSVP-TE LSPs and explicit path constraints for
setting up RSVP-TE LSPs.

A high-level architecture of the MPLS TE contents is shown as bel ow.

MPLS TE
I
|
o e e e - o e e e - Fom e e o o e e m +
|0..N |0..N |0..N |0..N |0..N
expl!cit path rsvp le t unnel rva te | sp stalic t unnel statiL cr Isp

Figure 1. Architecture of MPLS TE i nformati on nodel
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2.1. MLS TE

MPLS TE i nformation nodel includes information related to Static CR
LSPs, dynam c RSVP-TE LSPs and explicit path constraints for setting
up RSVP-TE LSPs.

The correspondi ng YANG description of the top |level is bel ow

nodul e: i2rs-nplste

+--rw npl sTe
+--rw explicitPaths
|
+--rw rsvpTeTunnel s
|
+--rw rsvpTeLsps
|
+--rw staticTunnel s
| :

+--rw stati cCRLsps

2.1.1. Explicit Path

The 12RS client should be able to manually calculate a re-

optim zation of the MPLS TE network and send the new constraints
including the calculated path to each node via the |I2RS agent with an
indication to re-signal the TE LSPs wi th make- bef ore-break mnethod.

This section describes the information nodel related to explicit path
which is shown in the Yang high-level description and interprets the
meani ng of each el enent.

+--rw explicitPaths

| +--rw explicitPath* [explicitPathNane]

| +--rw explicitPat hNane string

| +--rw explicitPat hHops

| +--rw explicitPat hHop* [ npl sTunnel Hopl ndex]
| +--rw npl sTunnel Hopl ndex ui nt 32
I
I
I

+--rw npl sTunnel Hopl pAddr i net:ipv4-address
+--rw npl sTunnel HopType? enuner ati on

+--rw npl sTunnel HopAddr Type? enuner ati on
o explicitPathNane: the name of an explicit path.
o npl sTunnel Hopl ndex: hop index of an explicit path.

o npl sTunnel Hopl pAddr: | P address of one hop.
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o npl sTunnel HopType: an LSP route selection types based on the | ocal
hop which can be strict, |loose and excluding. Strict type: Only an
LSP route that includes the I ocal hop can be selected. Loose type:
An LSP route that includes the local node is selected preferentially.
If the local hop does not neet path limts, it wll be not included
in the selected route. Excluding type: Only an LSP route that does
not include the |local hop can be sel ected.

o npl sTunnel HopAddr Type: address type.
2.1.2. RSVP-TE Tunnel

When the network uses dynam c RSVP-TE tunnel the I2RS client can
configure the explicit path and other constraints of multiple tunnel
paths to the |I2RS agent. And the RSVP-TE tunnel information includes
the state of the tunnel and the protection-related infornmation.

Thi s section describes the informati on nodel related to RSVP-TE

tunnel which is shown in the Yang hi gh-Ievel description and
interprets the nmeani ng of each el enent.
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+--rw rsvpTeTunnel s
+--rw rsvpTeTunnel * [tunnel Nane]

+--rw tunnel Nane string

+--ro npl sTunnel I ngressLSRI d? i net:ipv4-address
+--rw npl sTunnel Egr essLSRI d? i net:ipv4-address
+--rw npl sTunnel | ndex? ui nt 16

+--rw npl sTunnel Bandw dt h? ui nt 32

+--rw npl sTeTunnel Set upPriority? ui nt 8

+--rw holdPriority? ui nt 8

+--rw hot St andbyEnabl e? bool ean

+--rw hsbRevertiveMde? enuner ati on

+--rw hot St andbyW r ? ui nt 32

+--rw ordi naryEnabl e? bool ean

+--rw best Ef f ort Enabl e? bool ean

+--rw di sabl eCspf ? bool ean

+--rw tunnel Pat hs
| +--rw tunnel Pat h* [ pat hType]

| +--rw pat hType enuner ati on
| +--rw explicitPat hNanme?  string
| +--ro0 includeAll? string
| +--rw i ncl udeAny? string
| +--rw excl udeAny? string
| +--rw hopLimt? ui nt 32
| +--ro | spld? ui nt 32
| +--ro | spState? enuner ati on
| +--ro nodi fyLspl d? ui nt 32
+--rw resvStyl e? enuner ati on
+--rw tieBreaking? enuner ati on
+--rw pat hMetri cType? enuner ati on
+--ro hot St andbySwi t chReason? enuner ation
+--ro adm nSt at us? enuner ation
+--ro oper Status? enuner ati on
+--ro worki ngLspType? enuner ati on
+--ro wor ki ngLspl d? ui nt 32
+--rw frrAttr
| +--rw frrEnabl e? bool ean

+--rw bwPr ot Enabl e? bool ean

+--rw frrBandw dt h? ui nt 32

I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I I
I I
| |  +--rwfrrSetupPriority? ui nt 32
| | +--rwfrrHoldPriority? ui nt 32
| +--rw bypassAttr

| +--rw bypassEnabl e? bool ean

| +--rw bypassProtectl|Fs

| +--rw bypassProtect| F* [ bypassProt ect | FNane]

| +--rw bypassProt ect | FNane i f Nane

o tunnel Nane: a tunnel nane is unique anong all tunnels established
on a network node.
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o npl sTunnel I ngressLSRId: ingress LSR ID of the tunnel.
o npl sTunnel EgressLSRI d: egress LSR ID of the tunnel.

o npl sTunnel I ndex: Session |ID of a tunnel.

o npl sTunnel Bandw dt h: tunnel bandw dt h.

o npl sTeTunnel SetupPriority: tunnel setup priority.

o holdPriority: tunnel holding priority.

o hot St andbyEnabl e: specifies hot standby capability for protecting
TE tunnel s.

o hsbRevertiveMde: hot standby revertive node. There are two revert
nodes which are revertive or non-revertive.

o hot StandbyWr: tinme of waiting recovering back to primary LSP.

When hot - st andby backup is in use, after primary LSP restores, the
traffic will switch to primary LSP after waiting sonme tine instead of
switching to primary LSP imediately. This is to avoid frequent
switching between primary LSP and backup LSP caused by network

f I appi ng.

o ordi naryEnabl e: specifies tunnel ordinary backup protection
capability. Wen it is enabled and the primary LSP fails, a backup
LSP that neets certain limts will be set up. Then the traffic on
the primary LSP wll be swtched to the backup LSP.

0 bestEffortEnable: specifies best-effort path protection of tunnels.
When best-effort path is enabled for a TE tunnel, and both active and
standby LSP fail, an LSP will be set up in the best effort nethod.

o di sabl eCspf: disable CSPF of a tunnel.

o tunnel Path: information of tunnel paths belong to specified tunnel.
There can be maxi mum four tunnel paths with different path type

coexi sting. Every tunnel path has independent path constraint and is
associated with one set up LSP.

0 pathType: path type of a tunnel path. The available options are
primary(used by primary LSP), hot-standby(used by hot-standby backup
LSP), ordinary(used by ordinary backup LSP), and best-effort(used by
best-effort LSP).

o explicitPathNane: nane of an explicit path which is used for the
tunnel path.
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o includeAll: Adm nistrative group attribute of an LSP (IncludeAll).
o0 i ncludeAny: Admi nistrative group attribute of an LSP (Incl udeAny).

0 excludeAny: Adm nistrative group attribute of an LSP (Excl udeAny).

(@)

hopLimt: nunber of |imt of hops in a tunnel path.

o

| spld: LSP ID of a tunnel path.
o | spState: the state of LSP.
o nodi fyLspld: nodified LSP I D of a tunnel path.

o resvStyle: Tunnel reservation styles. SE style: shared explicit
style; FF. fixed filter style.

o tieBreaking: routing rules for a tunnel with nultiple equal-cost
routes which can be random least fill and nost fill. Random Sel ect
a link randomy. Least fill: Select the link with small est bandw dth
usage. Most fill: Select the link with bi ggest bandw dth usage. By
default, routing rules are inherited fromthe global MPLS TE routing
rules. |If nmultiple paths neet certain limts, a path will be

sel ect ed based on the preceding rul es.

0 pathMetricType: referenced netric type of one link for cal cul ating
pat h when creating TE tunnels. The avail able options are DEFAULT,

| G and TE.

o hot St andbySwi t chReason: the reason of hot-standby LSP sw tch

0 adm nStatus: admnistrative state of a tunnel which is UP or Down.
0 oper Status: operation status of a tunnel which is UP or Down.

o wor ki ngLspType: type of working LSP which is primary, hot-standby,
ordinary or best-effort.

o wor ki ngLspld: LSP ID of working LSP.
o frrEnable: specifies fast reroute capability.

0 bwProt Enabl e: The tunnel with fast reroute capability requests
bandw dt h protection.

o frrBandw dt h: FRR-protection bandw dth requested by an active
tunnel .
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o frrSetupPriority: Setup priority of FRR protection tunnels.

o frrHoldPriority: holding priority of FRR protection tunnels.

0 bypassEnabl e: bypass tunnel

0 bypassProtect| FNanme: Specifies the nanme of
protected by a tunnel

2.1.3. RSVP-TE LSP

By collecting the LSP information of RSVP-TE protocol
| 2RS client can nonitor the RSVP-TE LSP.

agent
This section describes the information nodel
which is shown in the Yang hi gh-Ievel
meani ng of each el enent.

+--10 rsvpTelLsps

enabl i ng or disabling.

an interface that can be

enabl ed with the bypass function.

fromthe | 2RS

related to RSVP-TE LSP

description and interprets the

| +--ro rsvpTeLsp* [npl sTunnel I ngressLSRId npl sTunnel EgressLSRId npl s

Sessi onl D npl sLSPI D]

+--ro npl sTunnel I ngressLSRI d
+--ro npl sTunnel Egr essLSRI d
+--ro npl sSessi onl D

+--ro npl SLSPI D
+--r0 tunnel Name?
+--ro npl sTunnel Rol e?
+--ro incom nglf Nanme?

+--T10
+--r10
+--r10
+--r10
+--T10

out goi ngl f Nane?

npl sTunnel Set upPri o?
npl sTunnel Hol di ngPri o?
npl sTunnel Bandwi dt h?
npl sTunnel EHops

i net:ipv4-address
i net:ipv4-address
ui nt 16

uint 16

string
enuner ati on
string

string

ui nt 8

ui nt 8

ui nt 32

| +--ro npl sTunnel EHop* [ npl sTunnel EHopl ndex]
| +--rw npl sTunnel EHopl ndex ui nt 32
| +--rw npl sTunnel EHopl pAddr i net:ipv4-address
| +--rw npl sTunnel EHopType? enuner ati on
| +--rw npl sTunnel EHopAddr Type?  enunerati on
+--ro npl sTunnel ARHops
| +--ro npl sTunnel ARHop* [ npl sTunnel ARHopl ndex]
| +--ro npl sTunnel ARHopl ndex ui nt 32
| +--ro i nconm ngType? bool ean
| +--ro npl sTunnel ARHopl pAddr ? i net:ipv4-address
| +--ro npl sTunnel ARHopLabel ? ui nt 32
| +--ro npl sTunnel Local Protect| nUse? bool ean
| +--ro npl sTunnel ARHopLocal Prot ect Type? enuneration
| +--ro npl sTunnel ARHopBwPr ot ? bool ean
+--ro npl sTunnel HopTabl eNanme? string
+--ro npl sCHops
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+--ro npl sCHop* [ npl sTunnel CRPat hl ndex npl sTunnel CRHopl ndex]

I I

| | +--ro npl sTunnel CRPat hl ndex ui nt 32

| | +--ro npl sTunnel CRHopl ndex ui nt 32

| | +--ro npl sTunnel CRHopl sl ncl ude? bool ean

| | +--ro npl sTunnel CRHopType? enuner ati on
| | +--ro npl sTunnel Local Prot ect| nUse? bool ean

| | +--ro npl sTunnel CRHopAddr Type? enuner ati on
| | +--ro npl sTunnel CRHopl pAddr ? i net:ipv4-address
| +--ro npl sTunnel Local Pr ot ect Enabl e? bool ean

| +--ro npl sTunnel Local Protect| nUse? enuner ati on
| +--ro bypassTunnel Nane? string

| +--ro npl sTunnel Mergi ngPerm tted? bool ean

| +--ro npl sTunnel I ncl udeAl | Affinity? string

| +--ro npl sTunnel I ncl udeAnyAffinity? string

| +--ro npl sTunnel Excl udeAnyAffinity? string

| +--ro | spMru? ui nt 32

| +--ro npl sTunnel OQper St at us? enuner ati on
| +--ro0 inLabel ? ui nt 32

| +--ro out Label ? ui nt 32

| +--ro0 next Hop? i net:ipv4-address
| +--ro Xcindex? ui nt 32

o

npl sTunnel I ngressLSRId: ingress LSR ID of the tunnel.

(@)

npl sTunnel EgressLSRI d: egress LSR I D of the tunnel.
o npl sSessionl D: session ID of a tunnel.
o nplsLSPID: LSP I D of a tunnel path

o tunnel Nane: a tunnel nane is unique anong all tunnels established
on a network node.

o npl sTunnel Rol e: the types of the LSP nodes, including ingress,
transit, and egress nodes.

o incom nglfName: the nanme of incom ng interface.
o out goi ngl f Nane: the name of outgoing interface.
o npl sTunnel SetupPrio: setup priority of an LSP.
o npl sTunnel Hol di ngPrio: hold priority of an LSP.
o npl sTunnel Bandwi dt h: bandw dth of a tunnel.

o npl sTunnel EHop: explicit path information included in Explicit
Rout e Obj ect.
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0]

0]

0]

npl sTunnel EHopl ndex: hop index of an explicit path.
npl sTunnel EHopl pAddr: | P address of one hop.

npl sTunnel EHopType: an LSP route sel ection types based on the |ocal

hop which can be strict, |oose and excluding. Strict type: Only an
LSP route that includes the |ocal hop can be selected. Loose type:
An LSP route that includes the |ocal node is selected preferentially.
If the local hop does not neet path limts, it will be not included
in the selected route. Excluding type: Only an LSP route that does
not include the |local hop can be sel ected.

0]

0]

0]

0]

npl sTunnel EHopAddr Type: address type.

npl sTunnel ARHop: actual path of an LSP.

npl sTunnel ARHopl ndex: hop i ndex of actual path.

i ncomm ngType: specify whether the hop is an inbound interface.
npl sTunnel ARHopl pAddr: | P address of the actual hop.

npl sTunnel ARHopLabel : Label of the actual hop.

npl sTunnel Local Prot ectl nUse: FRR protection state.

npl sTunnel ARHopLocal Prot ect Type: FRR protection type.

npl sTunnel ARHopBwPr ot : FRR bandw dt h protection.

npl sTunnel HopTabl eNane: explicit path nanme of an LSP.

npl sCHop: path cal cul ated by CSPF according to LSP constraints.
npl sTunnel CRPat hl ndex: index of path cal cul ated by CSPF

npl sTunnel CRHopl ndex: index of hop of path cal cul ated by CSPF
npl sTunnel CRHopl sl ncl ude: specify if it is this hop a include hop.

npl sTunnel CRHopType: hop type cal cul ated by CSPF. The avail abl e

options are strict and | oose.

0]

0]

npl sTunnel Local Prot ectl nUse: FRR protection state.

npl sTunnel CRHopAddr Type: address type of hop of path cal cul ated by

CSPF. The avail able options are |IPv4 and | Pv6.
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o npl sTunnel CRHopl pAddr: | P address of hop of path cal cul ated by
CSPF.

o npl sTunnel Local Prot ect Enabl e: specifies the enabling or disabling
state of FRR for an LSP

o npl sTunnel Local Protectl nUse: specifies the FRR protection state of
this LSP.

o0 bypassTunnel Nane: name of the bypass tunnel that protects the LSP.

o npl sTunnel Mergi ngPerm tted: specify whether the LSP permts
bandw dt h shari ng.

o npl sTunnel I ncl udeAl |l Affinity: specifies the |Include-al
(adm ni strative group attribute) of an LSP.

o npl sTunnel I ncl udeAnyAffinity: specifies the Include-any
(adm ni strative group attribute) of an LSP.

o npl sTunnel Excl udeAnyAffinity: specifies the Excl ude-any
(adm ni strative group attribute) of an LSP.

o | spMIU:. specifies an LSP MIu
o npl sTunnel Oper St atus: operation status of an LSP
o i nLabel: incomng |abel of the transit or egress LSP.
o out Label: out |abel of the ingress or transit LSP.
0 next Hop: next hop address of the ingress or transit LSP.
o xcindex: LSP index of the LSP.

2.1.4. Static Tunnel
Net wor k programmi ng software managi ng the static CR LSP devi ces may
incorporate an 12RS Client along with a path calculation entity, a
| abel managenent entity, and a bandw dth managenent entity. The |2RS
Client should be able to communicate the static configuration to the
net wor k nodes, and nonitor the status of the CR LSPs. The static
tunnel supports primary LSP and standby LSP.
Thi s section describes the information nodel related to information

of static tunnel which is shown in the Yang hi gh-level description
and interprets the neaning of each el enent.
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+--rw staticTunnel s
+--rw staticTunnel * [tunnel Nane]

+--rw tunnel Nane string
+--rw tunnel I ngressLSRI d? i net:ipv4-address
+--rw tunnel Egr essLSRI d? i net:ipv4-address
+--rw tunnel | ndex? ui nt 16
+--rw tunnel Bandw dt h? ui nt 32

I
I
I
I
|
| +--rw stati cCRLSPs
| | +--rw stati cCRLSP* [| spNane]
I
I
|
I
I
I

| +--rw | spType enuner ati on
| +--rw | spNane string
| +--ro | spState enuner ati on
+--rw revert Mbde? ui nt 32
+--rw wrVal ue? ui nt 32
+--rw hol dof f Val ue? ui nt 32

o tunnel Nane: a static tunnel nane is unique anong all tunnels
est abl i shed on a network node.

o tunnellngressLSRId: ingress LSR ID of the static tunnel.

o

tunnel EgressLSRId: egress LSR ID of the static tunnel.

tunnel | ndex: session ID of the static tunnel.

(@)

o tunnel Bandwi dt h: bandwi dth of the static tunnel.

o staticCRLSP: static CR-LSP belonging to the same static tunnel

(@)

| spType: type of static CR-LSP, working LSP or protection LSP.
o | spNane: nanme of static CR-LSP.

o IspState: state of static CR-LSP.

o revertMde: two nodes, one is non-revertive that traffic do not
switch to primary LSP when primary LSP is up and the other is

revertive that traffic switch to primary LSP when primary LSP is up.

o wrValue: wait-to-restore tinme of traffic switch to primary LSP
when primary LSP is up.

o hol doffValue: hold off tinme of traffic switch to standby LSP when
the primary LSP i s down.
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2.1.5. Static CRLSP

The static CRLSP includes the information configured statically of
t he | abel, bandwi dth, out interface etc. The LSP information
downl oaded to i2rs agent is different according to different role.

This section describes the informati on nodel related to static CR-LSP
which is shown in the Yang high-1evel description and interprets the
nmeani ng of each el enent.

+--rw stati cCRLsps
+--rw stati cCRLsp* [| spNane]

|

| +--rw | spNane string

| +--rw | srRol e enuner ati on

| +--ro destinati onAddress? i net:ipv4-address
| +--rw bandwi t dh ui nt 32

| +--ro i ncom ngl f Nane? i f Name

| +--rw i nLabel ? ui nt 32

| +--rw out goi ngl f Nane? i f Nanme

| +--rw next Hop? i net:ipv4-address
| +--rw out Label ? ui nt 32

| +--rw mu? ui nt 32

(@)

| spNanme: nanme of static CR-LSP.

o IsrRole: role of LSP which is ingress, transit and egress.
o destinati onAddress: address of destination tunnel.

o bandw tdh: bandwi dth of the static CR-LSP.

o i ncom ngl fNane: name of incomng interface for transit or egress
LSP.

o inLabel: incomng | abel of transit or egress LSP.

o0 out goi ngl f Nane: name of outgoing interface for ingress or transit
LSP.

0 next Hop: next hop of ingress or transit LSP.
0 outLabel: out |abel of ingress or transit LSP.

o nmu: nmu of static LSP
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3. | 2RS YANG nodel

nmodul e:

| 2RS I nfornmati on Model for MPLS TE Cct ober 2014

of MPLS TE

i 2rs-npl ste

+--rw npl sTe

Chen,

+--rw explicitPaths

| +--rw explicitPath* [explicitPathNane]

| +--rw explicitPat hName string

| +--rw explicitPat hHops

| +--rw explicitPat hHop* [ npl sTunnel Hopl ndex]

| +--rw npl sTunnel Hopl ndex ui nt 32

| +--rw npl sTunnel Hopl pAddr i net:ipv4-address
| +--rw npl sTunnel HopType? enuner ati on

| +--rw npl sTunnel HopAddr Type? enuner ati on

+--rw rsvpTeTunnel s

| +--rw rsvpTeTunnel * [tunnel Namne]

| +--rw tunnel Nane string

| +--ro npl sTunnel | ngr essLSRI d? i net:ipv4-address
| +--rw npl sTunnel Egr essLSRI d? i net:ipv4-address
| +--rw npl sTunnel | ndex? ui nt 16

| +--rw npl sTunnel Bandw dt h? ui nt 32

| +--rw npl sTeTunnel Set upPriority? ui nt 8

| +--rw holdPriority? ui nt 8

| +--rw hot St andbyEnabl e? bool ean

| +--rw hsbReverti veMbde? enuner ation
| +--rw hot St andbyW r ? ui nt 32

| +--rw ordi naryEnabl e? bool ean

| +--rw best Ef f ort Enabl e? bool ean

| +--rw di sabl eCspf ? bool ean

| +--rw tunnel Pat hs

| | +--rw tunnel Pat h* [ pat hType]

| | +--rw pat hType enuner ati on

| | +--rw explicitPat hNane?  string

| | +--ro includeAll? string

| | +--rw i ncl udeAny? string

| | +--rw excl udeAny? string

| | +--rw hopLimt? ui nt 32

| | +--ro | spld? ui nt 32

| | +--ro | spState? enuner ati on

| | +--ro nodi fyLspl d? ui nt 32

| +--rw resvStyl e? enuner ati on
| +--rw tieBreaking? enuner ati on
| +--rw pat hMetri cType? enuner ati on
| +--ro hot St andbySwi t chReason? enuner ati on
| +--ro adm nStatus? enuner ati on
| +--ro oper St atus? enuner ati on
| +--ro worki ngLspType? enuner ati on
| +--ro wor ki ngLspl d? ui nt 32

| +--rw frrAttr
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+--rw bypassProtectl|Fs
+--rw bypassProtect| F* [ bypassProt ect | FNane]
i f Nane

Internet-Draft | 2RS I nformati on Model for MPLS TE Oct ober 2014
| | +--rw frrEnabl e? bool ean
| |  +--rw bwProt Enabl e? bool ean
| | +--rw frrBandw dt h? ui nt 32
| | +--rwfrrSetupPriority? ui nt 32
| | +--rwfrrHoldPriority? ui nt 32
| +--rw bypassAttr
| +--rw bypassEnabl e? bool ean
I
|
|

+--rw bypassProt ect | FNane
+--ro0 rsvpTelLsps
| +--ro rsvpTeLsp* [npl sTunnel I ngressLSRId npl sTunnel EgressLSRId npl s
Sessi onl D npl sLSPI D

+--ro0 npl sTunnel I ngressLSRI d i net:ipv4-address
+--ro npl sTunnel EgressLSRI d i net:ipv4-address
+--ro npl sSessionl D uint 16

+--ro npl sLSPI D ui nt 16

+--ro tunnel Nane? string

+--ro npl sTunnel Rol e? enuner ation

+--ro0 incom nglf Nane? string

+--ro outgoi ngl f Name? string

+--ro npl sTunnel Set upPri o0? ui nt8

+--ro npl sTunnel Hol di ngPri o? ui nt8

+--ro npl sTunnel Bandw dt h? ui nt 32

+--ro npl sTunnel EHops
+--ro0 npl sTunnel EHop* [ npl sTunnel EHopl ndex]
+--rw npl sTunnel EHopl ndex ui nt 32

+--rw npl sTunnel EHopl pAddr
+--rw npl sTunnel EHopType?

+--rw npl sTunnel EHopAddr Type?

i net:ipv4-address
enumer ati on
enuner ati on

Chen,

et al.
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+--r0

H

npl sTunnel ARHops
ro nmpl sTunnel ARHop* [ npl sTunnel ARHopl ndex]

+--ro npl sTunnel ARHopl ndex ui nt 32

+--ro incomm ngType? bool ean

+--ro npl sTunnel ARHopl pAddr ? i net:ipv4-address
+--ro npl sTunnel ARHopLabel ? ui nt 32

+--ro npl sTunnel Local Protect| nUse? bool ean

+--ro npl sTunnel ARHopLocal Prot ect Type? enuneration

+--ro npl sTunnel ARHopBwPr ot ? bool ean

npl sTunnel HopTabl eNane? string

npl sCHops
ro npl sCHop* [ npl sTunnel CRPat hl ndex npl sTunnel CRHopl ndex]

+--ro npl sTunnel CRPat hl ndex ui nt 32
+--ro npl sTunnel CRHopl ndex ui nt 32
+--ro npl sTunnel CRHopl sl ncl ude? bool ean
+--ro npl sTunnel CRHopType? enuner ati on
+--ro npl sTunnel Local Prot ect | nUse? bool ean

enuner ation
i net:ipv4-address

+--ro0
+--ro0

npl sTunnel CRHopAddr Type?
npl sTunnel CRHopl pAddr ?
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| +--ro npl sTunnel Local Pr ot ect Enabl e? bool ean

| +--ro npl sTunnel Local Prot ect| nUse? enuner ati on

| +--ro bypassTunnel Name? string

| +--ro npl sTunnel Mergi ngPerm tted? bool ean

| +--ro npl sTunnel I ncl udeAl | Affinity? string

| +--ro npl sTunnel I ncl udeAnyAffinity? string

| +--ro npl sTunnel Excl udeAnyAffinity? string

| +--ro | spMIru? ui nt 32

| +--ro npl sTunnel Oper St at us? enuner ati on

| +--ro inLabel ? ui nt 32

| +--ro out Label ? ui nt 32

| +--r0 next Hop? i net:ipv4-address

| +--r0 xci ndex? ui nt 32

--rw staticTunnel s

+--rw staticTunnel * [tunnel Nane]

+--rw tunnel Nane string
+--rw tunnel | ngressLSRI d? i net:ipv4-address
+--rw tunnel Egr essLSRI d? i net:ipv4-address
+--rw tunnel | ndex? uint 16

+--rw stati cCRLSPs

+
I
I
I
|
| +--rw tunnel Bandw dt h? ui nt 32
I
| | +--rw stati cCRLSP* [| spNaneg]

I

|

I

I

I

I

| +--rw | spType enuner ati on
| +--rw | spNane string
| +--ro | spState enuner ati on
+--rw revert Mode? ui nt 32
+--rw wtrVal ue? ui nt 32
+--rw hol dof f Val ue? ui nt 32
+--rw stati cCRLsps
| +--rw staticCRLsp* [| spNane]
| +--rw | spNane string
| +--rw | srRol e enuner ati on
| +--ro destinati onAddr ess? i net:ipv4-address
| +--rw bandwi t dh ui nt 32
| +--ro i ncom ngl f Nane? i f Name
| +--rw i nLabel ? ui nt 32
| +--rw out goi ngl f Nane? i f Nanme
| +--rw next Hop? i net:ipv4-address
| +--rw out Label ? ui nt 32
| +--rw mu? ui nt 32

Figure 2 The | 2RS YANG nodel of MPLS TE
4. | ANA Consi derations

This draft includes no request to | ANA
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5. Security Considerations

Thi s docunent introduces no new security threat and SHOULD fol |l ow t he
security requirenents as stated in [I-D.ietf-i2rs-architecture].
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